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ACID RBCCTERI ?TLOr HAST •- - - --

Tblfl report BTjasarises the operation of & «s*te acid
pilot plant »t FlBey River, Virginia by t&* Chwdcal Ccaetnacticai Corpe-
ration duriag the period beginnl̂  Ovtebaor 7, 1947 tbroagh Hay 22, 294S*

of the project was to dcnrelop & proceoa
oeSmstlon -̂ pa ocajc«atrat«re and a

mchlaa to recover the acid ̂ aJoa free ths weak ralfurie &eM
aoi ferroiM ruliatfl rê eoted frm th» tltoixttE diatide jrooess. 3* ia
&2so jccpwed tl»t the pa-oceos »fa»n eBtabllahed ooold be t»ed to
the a«ld valtw* froja steel ̂ 1 pdekle Hqnor

the

Stage
Concentration of the weak aeld to 60 » 70? %SQz. At this

concentration, all btrt lest thm 3f of the FeSÔ  la the acid solution 10
precipitated as

FlltraScai otf the s«14 • JWSÔ Ô siorry dlscbarged firoe the
stage eoacezrtrator. The filtrate i* fed to a. fcigfe stage comentrmtor
the SK>aoiQ̂ rata la couveyed to storage*

The filtered &&A (b * 70? $̂ 34} Is ooncefftrated to 93?
The corcentretted aeld is cooled &ad stored.

eostedsiag PeS 04*̂ 0, ocal̂  pelleticer fiises aad slater
fines dlseharge oa di&o feeders iffto a screw eamneyor which £dxed and cco>-
v̂ s to & rotery horlxoBtal eheft pelleilsea?. The pellets are screened
and the accepted pellets are conveyed to pellet storage* Pellet fines are
retcraed to pelletlaer feed.

5. Sisterlae
The acoepted pellets are sintered on a Dtriebfe-Xioyd sinterlag

meMae. A hearth layer -rill be nsad to orfcerd pallet life* The sinter-
tag ŵ M-ft* yf?? jrodow ̂ a ccntaialâ  7#0 - 7,̂  S02 vhlch will be fed
to * contact udt aad conrarted to BtOfcrifl add.
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ISr. C. J. Kirkland _> tferch U, 19/9

The process includes a scrubbing tower and colce box to renove
entrainaent from the exhaust gases fros the concentrators. Gasee frcoa
the sintering aachine ape passed through a water scrubbing toser aid
coke box* The gas is cooled and rdst removed. 1. flowsheet of the pilot
plant installation as of Ifey 22, 1948 is inclosed in this report;

The concentration section of the proposed process -was developed
into a very satisfactory operation. Hset efficiency on concentration -was
high and jaost of the filtration difficulties vere marked oat. Considerable
difficulty -was encountered uith the polletizer and it was decided to shut
dcnrn the pilot plant and do nore basic -nark on some other fors; of pelletis-'
ing. PreHndnary frork on a snail scale indicated that the sinter E±X could
be ertruded, fearning very good pellets. A short run on the sintering naehine
indicated that if good pellets coû d be nade, no difficulty -would be en-
countered in producing an acceptable gas. (7.0 to S.($ SCfc).

During the _ operation of the pilot plant, approximteSy 7000 gallons
of 93S& sulfurie acid -sas prodTiced. This acid vas arslysed and a complete
analysis -with a conparative analysis of our contact plant acid is included .
in this laeEorandutu The Research Department mde d3.g«stio!3S using 3Pf re-
coirered acid and 7C£ netr acid. They reported a pigraent of 89 T 1 -
color produced vhen utilising the recovered acid trhile a cheek digestion
using ne* acid produced a pignent vith 92 B 1 color* The concentrated acid
contained colloidal tetter which oa standing appeared to partially settle
forning a herd cecent-llke BBSS. Liquor froc jdlot plfiirt digestions, utilis-
ing recovered acid, uhen concentrated appear to have the sane type of
colloidal ratter suspended in it. Tliis colloidal natter is not reaoved when
the liquor is clarified by the usual process used in the titanium dioxide
process* .

An operation diagran representing average jresults obtained on
several runs -is_.included. Results indicate that the process 3bas high heat
efficiency and high recovery vhen concentrating the weak acid up to 7o£
EaSOz. Heat efficiency and recovery drop when concisntration is carried
higher than 7Q£ %SÔ . Kinor cbenges in design can be nade to increase beet
efficiency and recovery higher than is shown on the operation, diagraa if it
is found necessary to concentrate up to 93?
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ST. C» J. Klrklnnd -6- Sferch H, 1949

General Inforaation em operation, operating results,
minteaene* and eqnipeant changes on each step in the process is

(

The lew stag* eoneeste'stor «u started on October 7, 3947*
October 7, 1947 to A|sil 1, 2S4S, fi.ll devBlojnent vork wt devoted to

the operation of the low stage oonBentrator and t3» Oliver filter*

The electrical spark igniter n»ed to ignite the oil in the ooo-
eentrater worked efficiently free the start. The origiml design ca3>d
for fixed electrodes. A retractable iarfeallfttiotj «as Bade to reaove the
electrodes free the floa» after ignitica, this €od«ndi23g the life of tbft
eljectrades* This type of installation 900 na6* OIL both the loir et&gs and
the high stage and so difficulties vere eroounbered througboot the entire .

flfos -4JS ̂ 04 to
It t&s fcmri that opticann results TWO-* obtained when operating betvsext
65 * 71$ 83̂ 04, The precipitated TeSQ̂ Ô «x?eteOU vere easy to filter
acd «mh* A rtm vas mdo concenteating the cold 1w 80̂ 9 but diffictiltjr
vaa ea&euatered vith. tbo filter cloth. In aost cd* ti*> pilot plant ucei,
end Idqnor as discoursed frcas the titasbst jjtent inas ts«3 as feed to the
pilot p3jxnt. Several runs veore s&de tEing an 32&Q4 * FeSO/ slxcrry «Me&
TouLd represest the type of acid rooovery plBJit fttod if &1Z the copperas
free crystallisation vere added to the end Hqpaa,, The higher ?sSQ4 eoa»
tea* iEproved the filtration rest&ts and did cot iteec to affect the opex»-
tion of the ccooontratcr,

The original oodzastion chtcber in th» eeoeezxtrcctors wts cade
up into t»o seetioos each mpproslrjatê  36 ircbDS high. The apper section
was sade of stainless steel and the lownr section whieh vas iscersed In
the acid being co&cedtr&ted ««s »de of Haatelloy "D"» The vkele ebasft>er
«&s liaad vlth 2 iasbes *? sireonins silicate riLfpB* A 1 inch lip on the
lover «nd of tbs Bastellflgr *&* scppoBrtod th» refractory.'

The eoneentratcpf *&$ equlyped trith a Scthttte-Koerting borner*
Two tips vere nsed for this burner, one eupplTiug 100 pon̂ ds oil per hoor
axd the crtbor 205 pcuads ell per bottr. In all ectites, caUngtion nut not
cooplete* Air wis *vexled to give optians codburtiion. Vhlle thiflo barter
•ess in t&e. the conoB&trated Hqcors ccnttinod & ««rbcn seta which Affecte
the operation of the filter* A check *ae cade on the required ecttmstian

for oil and it was shovn that the coacentifeter ovtmrtion
voltsue was lover tten &H speciftattiois ffVff1ftt>1v> (SpecifiCGtioas fipom
TT. S. asrry, Eraik Ccrf>astian EngiaBBro, Trinis Xâ tofftrlal Porn&ces). The
Checical Constaftxrtion people felt that they bad m̂ leô ate cog&gstion rolr«as
and no eh&n@8 «as neceesary at ths tioe. Flcre-tatel: of the fla&»

ZOOOQ9



Br. C. J. SJrKlflnd -7- aureh U,

nottoed and the ai*e of the saftvaao* Tested, to the charter VELB
to insreaae the eJ3r veloelty* This ftteaeo eiisijated the

On October 22, 2947, t3» dip pipe Metioa of the cotfcustioa
foilad» IWlsr* of the Up oectlon which supported the

caused the .reftwstcffy to fell out cacpoelqg tb* artel to tbe high flan*
tesperataare. A dip pipe «s2 fiateiwted trith 516 SSD gtytrrlnBg steel,
The Icwer 4 iacboa of the Sip pipe wia Used Tith 4. Inch ncid torlsk* The
trick ertanded 4- lachos boloc the oetal «*cticn 0f the dip pipe ftad vert
supported by a 1 Inch ring rhlah hod besn T«14ed tc= tb» dip pipe* Tb»
rest of the dip pipe TK& lined tdth 2 Izchee of Ju P. Green SrpcrjOÊ tlfl.
Tbo dip pipe -533 ?m*fed after 16 hours operation, Tb* &cM brick brc&e
tftore they protroted bclcw tJse dip jlpe. Tb» refecictcafy (A* P. Green)
spallsd tadly la the section vhleh wu; ezpteed to 1i» eecldU The 31i stala*
loss eorrodfid enough to indicate that it would not be etd-tsble as

A dip pipe vas Bade tip with austallcy *BP eaS HnnA with 2 inch
(ailioon ca£*bi£e), Kaxbofraac has apprcccLaately the *aa» heat
eosffioleat tus staiaalass 0t&»L« The ea&c*is&&to3? vos 01

fear £0 'haters Vandsg apprccdflevtely 100 pounlc oil ]?er hocr. The
•was Iaoa3y corroded, especially at the '•elds. 3te "welda «s« not

The upper ifi 1w,>ytft »hieh vere not «xpe»«d to the sold vert
bxrraed, ssrt&l -was oelt@d aa£ osidixad« The KorbofiKue lining TUB r»t

. On BiTTex&ê  17, 1947 1 the dip jdpe uafi ireaacnred £ron the
aad installed la the IOB stage cunogatoatar̂  The dip plpt «a» linad

as Bboira In otetch iaclucted In tM.s report* Tbo Icmor Up res not largo
enough to support tins «*f*ftetc&7> BO a 316 stdicl»Ba rin̂  vss va«d to
ûp̂ encirt the Hzietelloy "3* lip* then operation '•&& diBttantianod, the
âtolloy °Î  had not been aff&eted is aẑ pfiy* The 316 riag STipporting tho
refractory TCUS earrodei. The eĉ cesbr&tcr VBB opor«.tcd for sevesnl
hears. SD «sact operaitiag tiaa is acmilabla*

In order to obtain better cosincrticn, the coiimstion e2&Aer «ui
At the &&z& tiaet the Schatte-Jĝ ertiag burner «&& petfood with

btrraer. icttnl ocaSMsrtctloii &zd dirancio£» cf the fiaol eceboetloxi
ere girea on the sketch of the ecetttsticn ehaabor InclxsJed Is

rcport,> So farther ̂ ffjgnltfttf trere «rconirterei with

The fcrmtion csf s herd ocaest-CLike saterial (soctly FeSO
the discharge of the coritmsiion ebsf&or caused ftow difSlculty.
fc&ifb i»8 iustallod Tfhich breads the aetcrial, ketfjdus the discharg* cleft**
On aeenal eperaticas, cleaaiajg isas aoocssary ebcaili casce an bcsff, A 1 ineih
stoel rod laad-covered sereen JO Irrtĥ  in di&netcgr «aa i2Btall©d la the
coaceEfcratcar oote to keep lergs piaocs of rsttfflAl todcen froa the end cff
the dip pipe from grogging the coocszftratcer filBCharge paap»

2̂ )0010



Hr« C. J. Kirklaad -8- - touch U* 194?

The conofcKtffetot discharge poap *B* arî atlly loe&ted
zctely 20 ft. below the eomestwtflfl?. la thia locution* It \aas
to maintain |nn)dnG ia the poap. the ponp «&s nowsd up to within 4 ft* of
th* discharge oaS pae3dag ditflenltlao were gttt*«jm̂  It ms focal
m aecHxniml aaaled poop was baot f <* this opcratlm* Wortldte pegs
been «3ad on the eoneeotwttcar dlse!̂ rge« Jtaj) lifi» tea varied ftrors 1 to
30 d=7». 2t id boHered that & Bestellcsr *B* pcsnp wcaid be lacirt stdttble
fear this operetloa, tnzfe it vcttld be ncwawary to prcrye this IB an

It 90S 7&T7 difflcxslt to coordiart* ti» oporetlosi of tha Xov
conccstrctor ĉ 2 the Oliver Filter. A 2000 ĵ dloa Bocd-liaod tar

to &et as filter feed fftĉ age and to stcre lea stage coa-
ccntrator acid vbon the filter Tiac dwen for jrepalni. At this earn t£ssv
& dietribcticei boz iaas tnstalled on the filter icnsl. The dlatrfhtrticoi
bos iKaSc it possible to mia a eontroXled eĵ Llt b«4taro«n. liquor £olz£ to
the filter feed steerage . tank ms& the Uqucc rooyelnd to the
It naa f oond tbet & M|h Hquor recycllBg load to the concentrator

to laMMt plttgglag of the ctsnceateEtar isyatcn,

A flew mater was tved to oontyol fit* to tba eô eautgator. So
difficulty IBS oncoanterod 1& mljrtslnlng Ktty desired level Ifi tha
centrator. A gi»ac lartil gage rats tsed to detcrmiiae IKjuca- level*

have been nade ao. e«mccrit2»tar deeign &ad
Scotches inccarpoffuting thoe« soggefftlaoB lire iTr.3Tr!nd in this

Cltvesr TTzdted Load

-• ~ Tbe 3* Ĉ  dioaeter V i1 CP fstee lead filter vets rtarted as aocoi
as lav stage eoreerxtreted acid 900 creailsblo* The filter VBS aorestsd trith
glass cloth &ad wjunl viih 30X fft&inloas steel rim. Consificrê le difficulty
uaa eaooozrtearad at start of vork 4t» to o&xfcoz&eeouEf matter coostalaed in
the licprar belẑ  filtered* A ̂ reat iŝ rcnrBaeBt vui notieod In filter
opcrctisB tfter eoebô tioca vas lû roved and the oojAwn elladnBted fron the
liquce.

It TSS b̂ wn froE the start tiat the filter «&fi too ler̂ e tea
the opemticn. Severel 000230 of reduelog its oapwrlty rere tried, «nely
tlaî î  off 2/3 of the drtst with eeirerttl tMflVneFW of filter clcth, and
trhes that didnH vork, the teiE was blflakcd oCf ̂ ith lead. In both cnffeo,
opcrotlozi tes poor. The filter -eas slaved down «s each as poeslbld aad *
filter feed rtcsresa tanSc tcui iztrtalled to taJce oar<> of tbs difTensac* in

rstQ betveea tbe filter ooi the low rtê pe coneenfcr&tce,



Iir..C. J. TMrViaTy* -9- JAxrch H, 1949

A large nnsfcer of cloths were tried to determine the best cloth for
opfciBom filter operation* It was found that the best operation TELS ob-
tained trhen using Yinyon 1MD.9. Clotte tried on filter were: g3ass of
different -wares, ̂lon, Yinyon £-211 and 702, Tinyon 8, 10 and 15. The
liquors -were cooled to 85̂  when using Yinyoa 8, 10 and 15. The glass
cloth seea to lose strength in the hot strong acid solutions. The
dissolved la 4# Ŝ Ô  at 100**. •-:-., ̂ -̂. ̂ . . ,. . ; .,...

The aetatl life of Yiayoa 3-719 has not been determined as all the
cloths teve been reuoved doa to ŷ ĥ̂ TrTf̂ 1 failnre.

Stainless steel 304- sjad 316 i&r* were nsed to Tinp the filter. The
304 "sire broke after a rery short ran while the 316 wire was about nailf
gone after 24 hoors use. A rubber covered wire sinilar to the t̂ pe tised
on the precoat sludge filter in the titanitoa plant bas been used stsscess

Tite filter cake has alaays cracisd allowing a large aaomrfc of air to
be polled through the filter. The coobination of high load and corrosion
£roa acid sist carry-over caused considerable trouble "with the diver vacmm
ponp. A stean jet was installed to replace the •pacuun punp and VM* proved
very satisfactory. No acttffl.1 check was sad* on stean cost for this
operation.

When the aentioned cianges had been aade and a Viuyoa U-719 cloth was
being t&ed, no difficulty TES encountered in obtaining a calx; containing
65£ FsSCĴ  and very little acid. The cate was washed with very fine sptrayn
and discharged as a good dry cats which was easy to convey and store.

Coal equal to the CiFeSQ̂  ratio necessary for sintering -cas added to
try to iajffOTO filtration conditions. The coal did not improve filtration
enough to zcie this procedTffe worthwhile. Coal and iron nri.de were also
tried, but the iron cadd* settled out in the filter bowl and plugged the
filter.

Stage Concentrator

Operation of the high stage concentrator TBBS started oa April 1, 1948.
Several runs -sere mete. In ec.eh case, the run was terrinated due to
failure of the lead vapor stack*

The •know-how* obtained in the operation of the low stag« concentrator
was used In ™v^T»g changes to the high stage to result in good operation.
No difficulty was encountered in cor&ustion and concentration of acid to
93? &Q&. Heat efficiency was losr, bat it is felt that rrfnnrr changes
can be rade to isprove efficiency. Recovery was also low, but here again
losses could be collected and returned to the concentration systecw

2-00012



Or. C. J. SirfclAnd -10- Itoch U, 19/9

Concentrated acid no* settled anil transferred to storage.
acid produced iras dark aid er»a after settling eonbaiaod a high per*
centoge of suspended solids*

gasee and carryover were parsed through a water
scrubbing tone? aid from there throogh & cote bos* This systoc vas fairly
efficient. Severer, *ben both the lew rt&ge aafi high stage vere

an acid cdst in the ctooephcre was quite noticeable.

5he fflBterifl.1 to be pelletlsed tsas fted thrisogh disc feeders into
a ecrew idxer ccoreTcar and fed to an oil fired rofcury pellstiser,

The EEtoriAl vas ncft fro* flaring, ofttislÂ  trouble in
the proper discharge of mtfiri&l* Di&o feeders do not sees to be the
proper type of equipoest for this installetioa, Îbe acre* EtLseo:
also gave trouble by pltiggicg* Several changes trs:t*e nida, tnrt it vas
poesibl« to

Pellets f cnroed dtaring the operation of tbs pelletiser were not
suitabla for efficient &istering» The pellets that net screen specifi-
cations repreeeatod a very stall percentage of the total feed* Several
choagee in design were aede with DO tr.rked irâ rwesaect is resmltc« It
tKM finally decided tbet this type of pelletiser w« not jractical and
pilot work TFouM be diBcontiaoed to carry oa snail scale rork en other
typse of equipment. Preliminary vork J.rrticntM tbit &n extroder coold be
used to fora good pellets*

Tso very short tests ware oade on the sirrtering s&ehiae
pellets ande in the rot&ry peUetiser. The best gus obtained TMS eqt&l to
5.6£ 30̂ . ETBryoJie agreed that the ireak 0os ros due to poor sintering
cacsod by the Improper eocpoBitiozt of the pellets, Worfe was
until proper pellets could be. *ade»

Stctphun i.
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K / t /^ & C 0_J?



To

U.UJE1C IS oF DlP Fi«>£.



200019



-n-

1OSTB JtCHJ HSSOPmT FILOr

SECT7H U

Z00020



K CXfcSUSID
CAICO CIEiaCAL DIHSIOH

FXIEZ S17ER HAST

Dooetfcar 1, 1948

ifereh U»

A* t*t»anrrna

ACID EBCOSEHX

Tbis report msaxrises the operation at t!ae waste acid recovery
pile* plant darisg the period beĝ reripg Septesber H» 1S4S thvotẑ t
be* 25,

?be purposo of this ran was to test the prodostioa of pellets by
Tbft pelletc produeod Twre ~to b« siateŝ ad 6a a

aintoring gnfthl?ift to prodttea 3% and ?«3Q£ alrrfcer,

Th» pilot plant TBS shcrfcdoBa on Sfey 22, 19-4S after
ttttespts bad teen rude to prcdtioe pellc-bB In a rctsry
*crk indicated that pellste eoold be foraod ̂ 7 extrusion̂ ,

of the sinter cir Trere seat to ths Bcmnot
Ohio for artraeion tests. The results of these t«rto looked Anraŝ ble

F£lcrt pZant cMngBP vsre aade an3 the pja.erfe started on Sepfc«i>er
Floo3h«t ebodag pilot rSflnt I&Tcxrt Is iaelnded. In operstion

sbovlag operating ŵ ulto 1* also included, fc Addlticeoal trork vas
dose on fteid concentration, Data recorded cc oon̂ Batratioc is that vMeh
•sac obtained in th» pwrlccos pilot plant run.

The raemlts of this test proved that good pellet* could be f earned
by fictroslozu Those pellets could b* «ci2y dried and eouruĵ i to storage
ritb Te«7 Httla br«aix̂ o. Tbe pellets vare mjocesstully sintcrod prodtaelD
a gas cortaiBlaE 7*0 * 7»5f SQ2* Qas losses vero s&Rll aad the sxilfcr con-
tent of the sister «8 less t̂ e.n 3$«

Geaeral inforszction and dl̂ enssio& on operation, operating reetilts,
saednteamce and equipeaQtit eiBjjgta en each step in the jroeeesev

as follow t

Log

Tbe opcrrticg procedm-e vhleh vsus ataadardifidd on tbe previews ran
essentially followed throughoct this test run. Since it «as felt that

all naeotsary data on low stags concentration bed 'been obtained, no further
data vsre ta)̂ n« Acid eonce&tre.tion <vas tcpt between 65 * 7G£ QgSQ̂ . Tbe

va* operated vbsaorer sulpbate oak* was rwquired for

200021



Er. C. J. KlrklJtni -13- jferch U,

A short test ran was £&£• isereejsiag acid rJareagth to
but this test ias dlacontimed xhen dlfficnl̂ r was ozeocmt«arad Tilth ths
cloth oa tbe niter. . ; . . . .

Bo fortheer work vas dam on this step of tbtt jroea>», Operation
of the filter further proved that Tî ron 9*8$ cloth #rr* better
than any other *tgrp» of cloth wed*

BtHets Treare £&£* rains a Boaaot eKtrader, The fBrrcros snlfete
sinter finae (rejOjy end pellet flaee vea*e rlTPd by haul,

into a pag irill Jtcac which the six d&eb&rged iatc ihft ertrodor. The
pellets dropped onto a enill Dtfî trfc-IicTd aiirtericg

cost of the ncdstttre ̂ ea driTOE off. 7b» daribod pelldte -vero scrtoaed
the aeoeptad pellets convoyed to 9tceage* PeH0t fliaee vsr» fed bock to th»
pellet aix» . ' '

Operation of tha ertroder nas yer̂  setlBfac'-ciiy. Strong pellet*
cocld be easily dried and conveyed were fonaed,, Sojae

encountered Tlth plogglog cf tha pog Dill and ,the fensd section of the ex*
trader* The extruder t&ed in this test varfc -was a 0m.Il unit vhleh
cmly a saall tonnage* It is difftetJA to deterstne irbat results wocld be
obtained in a larger unit ef this t?pe* lfciirt*=B.no« ccct data vere cot cb«
t&iaed on thin operation. It vas evident that operating life on a straight
steel pag nill &ad extnder -voold be vvr? short*

The pellets were easily dried on the smll I1 z 4*
sintering rE«hiae. Oil conraEption for this oper&tiî n woa not obtaiztad
to lack of oeterlDg eqtdpQsnt* It vas stated that la a plant installation,
the dryer voold bo elidmted and tbe vet pellet fed direetl̂  to th» sinter*
ing oachiae. Tb« sintering "»?>*•*"• would here a dryer section ahead of the
sirrteriog section,

The pellets jffepsred were stweessfally einteped oa th» Dwigbt~!2.oyd
sintering »*̂ M̂ * jarcdoeing gases containing 7*0 to 8»0£ SCfe ̂ r Toltaw aid
a sinter containing lss» than Tf S» the weak gases lisciarged froa the
sintering mcMne contained i& tsoct eases less than *3£ SC£* The strong gas
was f od to the contact acid plant tfaroogi the drying tower. This gas, al-
though it *as passed through a cater scrubbing tiwer and a ec&e bcoĉ  contained
a considerable accoxft of acid cist. It is felt that this acid edct could b«
reduced by using coke inBtofled of eoal̂  Hcewrer, it -sas the geueiral opinioa
of all eoBceraed that in a large installation, the gas would here to be passed

2-00022
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throogh a TOt Cottrell o? Boaa other typo Of Hist tcaovizjg
f ore It ms fed to A contact «nit» . .

Ti* sinter free the siafcaricg sciehins ̂ as discharged into &
hesser ttf!3« This astarial TRS around tad eoirTaŷ d to a oere«n ulaar* a
separctton vas side twtswa / 1̂  aad *4/9* oetaslai. The / 3/P
was d£aeha3?gad Into a rtopeee bin aoc! used for hsaith Ifiyer en the aiafc«r-
log aacHDe, Sinter prodract «sa all natcrlrJL is WDSQB of that required
for hearth layer. The -1/4 ceeh istsrlsl ves &KKB& in & >«Tamr sdll to
-20 aoeh. This floe Iron cddc vas tasd Is gafrlns xsp the pellet xdbc*

on the tamacr **T** was unrosaoaably highw It
soon e&rloas that & tererer &UI was not the proper type of oqtdpoent for
this opwraticiu It ̂as rfcetcd that in a l&rg* iarfallation, a ball 1̂ 1
troolc2 bo teed. In a ctecl tdll installation̂  all gy5̂ l1ng eooH be elixd*
Bated as the steal paapla ?oold vert & eocrse sinter* Pine iron ccd&as,
such as floe di£t, could b« tved to cate T̂  the Eiirtar rdx,

A d«2on3tration run was aede for ccn»orsB vbo veve ictercetad In
the process* Hepc-cEcntctiveB froc the Groat lakes Steel Ccarpocatlon of
Detroitp Eiohlgan and fro& DoPont obsccrved the operation during -this rtm*

The pilot plant mta them shstdow& and plae-ed in a standby eo*>»
dltlon.

Another shoort desonstretion rtm «u ado 5n ̂anaary, 29/9. Dop-
ing thia run, the operation was observed by represecrfcatiYes of the

t

Blar-Enoa: Cô aqr Plttâ iirgh, Pen&a*
Croat Lakee Steel Contoiy Detroit, ffl
Shiron Steel Ccarparetio& Sbaron, Penna.

During this dosozatration run, no data trere obtained*

the pilot plant is novr docm and is a staodEb̂  condition,

Stephen X.
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1EASTE ICE) HJ45WaUT PILOT FULHT

1X1
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CAICO CHS3CAL DIHSTOH
; PITS! HIVEB

Typed t March U» 1949

Br. C. J,

JU
REC07HKED ACID COST ISTIBWE

1« requested, I hero prepared a coet «5ti»t« for the
itastioa of 7005 stdfurie add £KU dilute TOLate acid. A flowhwt and
a plant cost eeilasta- of th» proposed plant are

The cuperjbcepteta initntry x»«« 70̂  HjSÔ , far aeidtOaticat
of jfcoBpbata roek* It 1> jaroposttd that vasts aoi! b« rac-unregad as
Ôi aod sold to the pbospbrU iafit̂ tiy oar teed id jc-aiuoe
pfaat» froa the apatite jrodmed at

Add raaqrered as 7C* ̂ Q4 vill be eqtdal to 1224 torn 100JC
per rwtrtlw Acid eost will be $H.65 per i»t ton cf 10C$

A*

100020
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Cdl . * 9,887.00

frotetlv? Xabcr 2,420.00

Salaries & C&gte * S«?t« 200*00
fe l̂ igce «* Jfap

Ffeetccy StcpplJ m 50*00

Iasiaruae« Coapensatioa 29*00
laettreace. Other 6.00
TBSCEB * Stat* £ Local 60*00

39.00
. 93*00

" 50*00
920*00
920*00
970*00

400*00
Cbedo&X TtT>gTTHit".Tiij: 100*00

Control laboratory • 1DO*CX)

_ 225*00
*•
50*00

Taeiorj Geasral 500.00

CCBT JSOOE $ it650*00

Q54JD TCffiit tI7» 957̂)0

CCBT CEUSED TO AC2D

par nonth *

Cost 7C?C E3S04 $̂ fa* tern ' * I 10*30

Add ** 100̂  S0 & 1̂ 2̂24 Tons

Add Carte !OQ£
$ /He* f on

X00030
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AS5T&PTIOB' FOR COST

SOSTH

$0*207 per g^Ucm (eoert a of fezeb, :$#)» Qtl
bated ctt dttft obtalnkl darliig tha operation of ih» vast* add
pile* F3aat by Cbe&laaX Canertrartiozi Corporatirai ut ftaxy

* 3300 ffdonc per drqr
3300 x 28 x $0.007 «

1 operator per shift e
1 itslpo- per obift C $1*01
1 track drlTer pea* shift € $1*CCL

Balper & track driver

^5x2x3x8r &.06 « 3,̂00,00

. . . , 2̂̂ 20̂ 00 P e r Kosth

3. Salarieg eirf 5&gga ̂  Stoat.
Saae as cl̂ rged to Contact Plant * ^ 200*00

Bo f O-enKi required
50.00 Per itonth

acid pilot plant * 2700 £»W*
power oomtû rtloa f cff plant to be

as pilot pa&zit,
2700 x 28 x .0005 * I ̂ 28.00

7*
c£ prodtaetlT* labor

2420 x .008042 S $ 19.36

Z00032
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9. 3

16,

-19-

.0& Per
X $0.04 5 I 6.00

$0*40 per fclQQO fcww
* £0*00

labor oost

a

of Prodortlv*
6x2420 « 93*00

S 50*00

fo.75 P*r tea
43.7 x 28 X .75 « 920.00

St&e a» R«pair X̂ bor * 920.00

15 •

$UOfOOO 0 2Of * 21,000
15,0006 4* «

970̂)0

per
?iv« S-hoor dftyo per voefc
4.33 x 5 x 8 x .97 = 168.00

charge fear

x 2g x 10̂ 20 « 232.00
17.

I mn a/4 T4a» KXX.OO

Z00033



1 imlytt 1/3 Tifl* - <t 300*00

Afl Cosztaei Raflfc * 320*00

f off beatljae !DOrOOO
300

At $0.75 ?er 2000
300 x 10.75 » 225.00

22.

23*

» 500*00

Z00034
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x V steel lead-Hood distrfbatian tuto
9 $150.00

for
v pilot

2 CcDmtntces • $10,000 t 20,000

1 OU storage task (8,000 - 10,000 Gal*.} 1,000

x 22> wood iMd-Hzttd taafc tar «ad

10' x 10' rteel Ittrf &M triei: lined tu& «lt3i 6,900
&gltatcr fear altany staeagt

4* ̂  x 51 fitte, Mid re01flUzr6 10,000

25« x 10* Jrt-wl t&zfe acid %rtok llnlrg 15rOOO
£lltt&te r«&eivBT &&d 70JS add storage

6 1$* Warthltc poops • $500.00 3,000

X Sertibblt̂  tore* 3,000

1 Cofcsbac - 3,000

2 Speae«r tnrtdiM* « $3,000 6,000

I Oil fttB? 200

TaortoB BTTUS (pcâ > ear ejectors) 3,000

Plplflg ' 10/500

ELlectrLoal EqTdj«»nt 6,000

2 Ihasp traaks • (3,000 6,000

* Building to boose concentrators and filter 15,000

TOM $ 025,000

200036



-67-
.

E7TI7'TP.1£
YTRGTVTA

I
44,800

•Crystal Using

12,450

Digestion
Unit*

i
•Sett .ing

•
-Redu (tion

2,240 TOM 100JC

n,265 Tons FaSO<———————————Tirat H*r« Tlltert

Clarlf cation
i

Coocec iratlnn

• 7,266 TOM 10056 HaSp/
1,335 TOM aa Ti(SQ4)2
953 TOM RjjSÔ  a« Salt*,

EgfCa,Hn,Al,7,Cr
TOM 100*

600 TOM 100 % IfyBQf*——————Second M(»re

1,225 TOM 100JC I^gSO^e——————————Calcination
as SGj & SC^ in Ga*e« !

r«t la.

10,000 TOM Tracked TlOg Per Tear

27,100 Tons J16*1̂  TOM

S*IHIRTC AC TDi?r
45,5on
100?

{,'00 Tone

ZO. 000 Ton* ^ _ n n 0 M
TiCfe Per Tear ZQ0037

•r.
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April 26, 3<M8

2r. E. H3nrf>y ftr. C* J.
Hr. £. V*

S. A. TmarTfm (File)

Waste Acid to Eecorsry Plant . - ' •

Ait yoa requested. I ber* pc-epajed an estimte on the
acid tc be delivered to the reogrery jSaat firon ocr present jroo««|
10,000 tcaa TlQj prodoevd par

It 2fi CAEniÊ d that cJl cf ib* eoĵ ezec fron the etoztrlftsgv step
be add«d to the «nd listwa? reeorored firoa the First Eoorc PiJLteff, Tha «nd
liquoe- roccrrsred trees the £ixst Hoora Filter rill iBootftln fit£ of the

and cxrtal erlfa-t̂ B eontaioed la th» hydroLTBlB Hqocff. The
te disohaî ad «• * dilate solntiaa which cemwt "be

This eetimte Is fea&ad on add conaOTiptlon &s£ vaste acid dlstribntioa
studies &ad* in Sarefc, 19-tS.

nboffn is basod on 336 operating days per Tear tmd
teas par day delivered to the Add Keccrrery Plant,

Copperas disehaygad firoe o«itrifug« = 57»5 Tons
FeSO

Total vsi£bt diselerged (u 5C* Fo30 * 115 ¥OEB
' >

liquor di»C handed *5 2C# l$$Qt »olcticin
» total vttifiit discharged * 222 TcaaB

Total wight to i.'Wtfyegj' plant » 345
Copporea FroaErd ^ of TotA

UfTH"** Totê , DeliTCTttS to Baeorgrr

Ê SQ/ - 46.0 46*00 13*33
57.5 26.80 3*̂ 0
- 3.90 3.90
- .29 &
- .56 .56
- .84 ,*4
.12 .64 .76

* .12 Jit
- .36 ' J6 , *10

EfeO 57.33 150̂ 9 207.9SE 60̂ 6

S. A. Kara* ^00038


